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TO THE PARTICIPANTS: 
The Geological Science Field Trip program is designed to acquaint 
Illinois residents with the landscape, the rock and mineral resources, and 
the geological processes that have led to their origin. With this program, 
we hope to stimulate a general interest in the geology of Illinois and a 
greater appreciation of the state's vast mineral resources and their impor-
tance to the over-all economy. 
We encourage you to ask the tour leaders any questions that may 
occur to you during the trip. Discussion often clarifies points that 
otherwise would remain confused to many of the participants. We also invite 
your written comments upon the conduct of the trips so that we might improve 
them as much as possible. 
Additional copies of this guide leaflet, as well as itineraries 
for field trips that have been held in the past, may be obtained free of 
charge by writing to the Illinois State Geological Survey. The itinerary 
maps for each field trip can be purchased for 10 cents each. 
Several of the stops along this itinerary are located on private 
property whose ot.Jners have graciously given us permission to visit their 
lands. Please obey the instructions of your trip leaders and conduct 
yourselves in a manner that t..rill show respect for the property m..rners' 
cooperation. Please do not litter, or climb on fences, and leave all gates 
as found, so that we may be welcome to return on future field trips. These 
simple rules of courtesy also apply to public property as well. For the 
convenience of those persons who may use this itinerary at some future 
time, the names and addresses of every private property owner are listed 
for the respective stops on a page at the back of this guide leaflet. 
tfuenever possible~ always attempt to obtain permission when visiting 
private property. 
H'e hope that you enjoy today's field trip and will attend others 
in the future. 
THE STAFF 
EDUCATIONAL EXTENSION SECTION 
ILLINOIS STATE GEOLOGICAL SURVEY 
ROCKTON GEOLOGICAL SCIENCE FIELD TRIP 
Layers of loose sediment--mixtures of particles called clays, sands, 
gravels, and muds--cover the layers of . solid rock in this area and form the land 
surface. The loose sediments were moved onto the land by winds, streams, and gla-
ciers in the past million or more years, during the interval of geologic time named 
the Pleistocene Epoch. The layers of rock exposed in the hillsides and quarries 
under the loose sediments are a kind of rock called dolomite. Dolomite is a solid-
ified sediment--cemented limy particles made , up of whole ·and broken crusts and 
shells of sea plants and animals. : These limy sediments accumulated on the -floor 
of the sea that covered this area between 500 and 440 million years ago during the 
Ordovician Period. 
The field trip route map shows that the terrain of the Rockton area con-
sists of hilly uplands separated by the wide, flat-bottomed valleys of the Rock 
River and its tributary, the Pecatonica. The uplands, which are south of Rockton 
and north of Shirland, are hills eroded in bedrock. They are covered by thin, 
irregular deposits of glacier-borne till (shown as Unit 13 on Plate 1) and are 
usually overlain by several feet of wind-blown dust or sand. These loose sediments 
are generally less than 50 feet thick and in so~e places only a foot or two thick, 
so the upland surfac_e essentially follows the bedrock surface underneath. 
The flat land east of Raccoon Creek and the wide valley floors between 
the uplands were made when meltwaters from glaciers filled the old, deep Rock River 
Valley about two-thirds full with outwash sand and gravel, to the level of the 
sandy, flat lands -east and northwest of Rockton. What remains of the surface of 
this valley fill is shown as Unit 7 on Plate 1. Later meltwaters and the modern 
river eroded new channels and built up new floodplains in the valley fill, producing 
flat, stepped surfaces called terraces. Units 6 and 7 (Plate 1) are terraces eroded 
by meltwaters. Unit 11, the lowest surface, outlines the present day floodplain. 
The mineral and rock commodities now produced in Winnebago County are 
common~ and gravel from the outwash filling the Rock River Valley, broken ~ 
crushed stone from the Ordovician dolomites, and ground water from the outwash, the 
near-surface dolomites, and the deeper-lying sandstone formations. Lime, red brick, 
·and building stone were produced in the past. 
GEOLOGY OF THE ROCKTON AREA 
The Pleistocene Deposits 
Post-glacial Deposits - Since the end of the last gl_aciation, winds blow-
ing across the sandy, flat land northwest and east of Rockton have been building 
sand dunes (Unit 2, Plate 1). The runoff from rain and melting snow has eroded 
some of the sediments and redeposited them in low places in the terrain. Human 
activities have moved large quantities of rock, sand and gravel, and earth, and 
generally accelerated natural processes of erosion. 
~ - On the uplands of Winnebago County, the top layer of loose sedi-
ment is generally a very fine-grained, wind-deposited material called loess (say 
"luss" as in fuss). Much of the loess has been thinned or removed by erosion, but 
originally the loess mantle seems to have been about 8 feet thick on the west side 
of the county and to have thinned gradually to about 5 feet on the east side. The 
loess accumulated in this region during the Wisconsinan glaciation (the fourth and 
last glacial stage) as glaciers adv·anced across the state and as they melted back. 
The loess deposits were formed when winds blew dust off the floodplains of the 
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Plate 1 - Surficial Deposits and Terraces of the South Beloit Quadrangle. 
The explanation and accompanying map are taken from "Geology of the 
Outwash Terraces o·f the Rock River Valley between Rockford, Illinois, and Beloit, 
Wisconsin," by John P. Kempton and Leon R. Follmer (a -·letter report by the Ground-
water Geology Section, February 27, 1973, modifying a part of Plate 1 in ISGS 
Circular 414). 
EXPLANATION . 
Unit General Characteristics 
2 Fine- to medium-grained sand in dunes 5 to 50 feet thick. Upp~r 10 to 
15 feet weathered and somewhat clayey. Less than 5 feet of sandy silt 
overburden. 
4 Sand, gravel, and silt in hills and ridges. More variable than other 
units. Less than 10 feet of silty overburden. Probably continues under 
till of uplands. 
6 Sand and gravel of the lower terrace. Youngest terrace, 20 to 30 feet 
above river, possibly finer in texture than the older terraces. More 
than 100 feet thick in the center of the valley. Less than 10 feet of 
silty overburden. 
7 
10 
11 
13 
14 
Sand and gravel of the upper terrace, 40 to 50 feet above the river. 
Contains silty clay layers below 25 feet. Less than 10 feet of silty 
overburden. 
Silt, only a few feet thick in places, with variable sand and clay con-
tent. Deposits in valleys tributary to the Rock River Valley. Over-
burden of alluvium and slope wash in various thicknesses. 
Silt and sand, the alluvium of Rock River. Overlies older sand and 
gravel in most places. Maximum thickness about 25 feet. 
Till, a mixture of sand, silt, and clay with boulders. Deposited 
directly from glaciers; eroded in the Rock River Valley except locally 
along sides and in deeper parts of bedrock valley. Away from the valley 
thickness increases up to 100 feet or more. 
Bedrock, chiefly the limestone and dolomite members of the Galena and 
Platteville Groups. Underlies the glacial till on the uplands. St. Peter 
Sandstone underlies the Galena-Platteville and the sand and gravel in 
the Rock River Valley • 
. Route and Stops of Rockton Geological Science Field Trip (1973). 
AND 
TERRACES of the SOUTH BELOIT 
QUADRANGLE 
CONTOUR INTERVAL 10 FEET 
DATUM IS" MEAN SEA LEVEL 
Plate 2 - Some Mineral Industries in Winnebago 
County--Past and Present. 
A. Two clam-shell buckets on a barge loadipg 
upper terrace sand and gravel onto a conveyer. 
SW~, Sec. 8, T. 46N., R. 2E. 
B. Dra~line loading truck with upp&r terrace 
sand and gravel from a dry pit. 
SW~, Sec. 9, T. 45N., R. 2E. 
C. East side of old continuous fired lime kiln 
at Rockton. Lime drawing room in the base. 
NE~ SW~ SE~, Sec. 24, T. 46N., R. lE. 
D. North side of kiln showing one of the three 
furnace doors that are located in the sides 
and back. 
E. Old photograph of kiln in operating condi-
tion. Shows sheds over kiln openings and 
tramway from the quarry at the top. (Cour-
tesy of Mr. and Mrs. William Keefer.} 
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glacial rivers that carried outwash down the Illinois and Mississippi Rivers. (For 
more information, see the section in the back of this leaflet titled "Pleistocene 
Glaciations in Illinois.") 
Examine the route map. West of the Altonian glacial boundary shown on 
the map, the loess deposits on the Illinoian till contain loesses from both the 
Altonian and Woodfordian glaciations. East of the boundary, on the Altonian till, 
the loess deposit consists of only Woodfordian loess. The source of the loess here 
was principally the Mississippi Valley, and the loess deposits that are 20 feet 
thick and more along the Mississippi, thin downwind (north) to only a few feet. 
Drift - There is no evidence that the glaciers of the first and second 
glaciations--the Kansan and Nebraskan Stages--entered the Rockton area. However, 
deposits of drift indicate that glaciers of the third and fourth glaciations--the 
Illinoian and Wisconsinan--did cover this area. Wherever a glacier melted here, 
much of the sediment that had been thickly mixed in its bottom ice was left in 
place as a compact bed of unsorted clay, silt, sand, gravel and a few cobbles and 
boulders--a kind of material called till. In th~s vicinity, the accumulated till 
deposits are often more than a hundred feet thick. Tills deposited by Illinoian 
glaciers have been found in the area west of the Altonian boundary on the route 
map. The distinctive ."pink," sandy Argyle Till Member (Unit 13 on Plate 1) left 
by the Altonian advance of the Wisconsinan glaciation covers the upland between 
the Pecatonica and Rock Rivers. When the Altonian glacier crossed the Rock River 
Valley it blocked the mouth of the Pecatonica River. In the quiet waters of the 
lake that filled the valley, silts and clays--the finest sediments and the last to 
settle out of water--filled in and leveled the lake bottom. 
The Woodfordian advance, which followed the Altonian, did not enter the 
field trip area, but passed south of Winnebago County, just touching its southeast 
corner. Another lobe of the Woodfordian ice, which flowed south through · Green Bay,. 
reached the vicinity of Janesville, Wisconsin, and its meltwaters washed sand · and . 
gravel down the Sugar River and the Rock River. Outwash filled the old Rock River 
Valley, which had been cut deep into bedrock, and the Rock River today flows on 
the outwash fill, 250 feet above the buried floor of its old valley. This outwash 
fill dammed the mouth of the Pecatonica again, and more fine sediments were depos-
ited in the lake that filled the valley. The flat, wide floor of the Pecatonica 
Valley between the mouth of the Sugar River and the Rock River was created by the 
several impoundments of the Pecatonica by the Altonian glacier and the Woodfordian 
outwash. 
During the Wisconsinan glaciation, two episodes of meltwater erosion and 
filling of the Rock River occurred, the result being that the valley floor in the 
Rockton area and the flat lands between Beloit and Rockton has two terraces at two 
levels above the present floodplain of the Rock River. 
The Precambrian and Paleozoic Deposits 
Under the Pleistocene sediments 'in the Rockton area are beds of sedimen-
tary rocks--chiefly dolomites and sandstones--having a total thickness varying from 
2000 to 2800 feet. These sediment's accumulated during the early part of the Paleo-
zoic Era in the Cambrian and Ordovician Periods, the interval of geologic time 
beginning about 550 million years ago and ending about 440 million years ago. The 
Paleozoic rocks rest on Precambrian granites or similar igneous rocks, which are 
about 2200 feet below the surface at Rockton. 
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Fig . 1 - North-south cr.oss section through Illinois showing 
the Paleozoic strata in the Illinois Basin. 
Figure 1 illus-
trates the relationship of 
the Paleozoic beds to the 
igneous and metamorphic 
"basement" rocks in Illinois. 
The basement rocks form a 
spoon-shaped depression in 
the earth's crust, and that 
depression is filled with 
sedimentary beds. This 
depression 1s called the 
Illinois Basin, and its 
deepest part, in · southeast-
ern Illinois, contains sedi-
mentary beds about 13,500 
feet thick. These deposits 
were much thicker, but have 
been thinned by erosion in 
the past 270 million years 
or so since late Paleozoic 
time. 
Figure 2 shows the outlines of the Illinois Basin and the domes and 
ridges that have been formed by crustal warping since Precambrian time. 
The Precambrian surface under the field trip area slopes up to the north, 
and so the igneous a·nd metamorphic rocks are exposed at the surface in the Baraboo 
Range of Wisconsin. In Illinois, these are largely granite, and they are known 
only from the samples of a few exceptionally deep test wells. 
The Precambrian granite solidified from 
magma 1.2 to 1.5 billion years ago, deep under the 
earth's surface of that time. By the beginning of . 
the Paleozoic Era, as much as a billion years 
later, erosion had cut away the covering rocks 
and the granite was exposed. But at the beginning 
of the Paleozoic Era the earth's crust under Illi-
nois gradually sagged until shallow seas covered 
the whole region shown by the cross section (fig. 
1). Throughout the Paleozoic--intermittently, 
slowly, and at different rates--the Illinois Basin 
settled, and thick layers of sediments accumulated 
in it. In general, mud and sand washed from the 
land into the nearshore parts of seas to make 
layers of shale and sandstone. Lime sediments 
largely derived from the shells and skeletons of 
sea animals accumulated offshore to make lime-
stones. The Ozark Dome, the Wisconsin Arch, and 
the Cincinnati Arch (fig. 2) also were usually 
covered by seas. However, these structures sank 
more slowly than the basin and at times were even 
ge·ntly warped up. Paleozoic beds generally thin 
toward and over these structures, because many 
times little or no sediment was deposited on them, 
or if deposited was eroded off. 
Fig. 2 - Map showing locations of 
(1) the Wisconsin Arch, (2) the 
Illinois Basin, {3) the axis of 
the La Salle Anticlinal Belt, (4) 
the Ozark Dome, and {5) the Cin-
cinnati Arch. {Arrows point down 
slope on the structure.) 
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Winnebago County lies on the slope between the Wisconsin Arch and the 
Illinois Basin, and the sedimentary beds here now dip very slightly southeastward, 
15 to 25 feet per mile. The beds thin northward toward the Wisconsin Arch. Evi-
dently, when shallow Cambrian and Ordovician seas covered this region, the Wiscon-
sin Arch north of central Wisconsin was a land area from which streams carried the 
sand and mud that make up most of the Cambrian and Ordovician rocks here. 
Figure 3 describes the layers of Paleozoic rock underlying the region. 
Only the dolomites of the Platteville and Galena Groups crop out in the field trip 
area. The older Ordovician and Cambrian beds are exposed in northern Illinois, 
in Wisconsin, and adjoining states, but here they are known only from the records 
and samples obtained from drilling water wells and test holes. Genera_lly speaking, -
the quantity of carbonate minerals--dolomite and calcite--in these Paleozoic rocks 
increases upward in the section, and the quantity of sand and clay increases down-
ward. The Galena Group contains beds of dolomite that are over 98% pure carbonate, 
showing that the seas during the time of its deposition were receiving almost no 
sediment from land sources. 
MINERAL PRODUCTION * 
Stone, Common Sand, and Gravel - In 1971 the total value of minerals 
produced in Illinois was $729,700,000. Winnebago County produced less than 1% of 
that amount, a total of $2,243,542. The value reported for the county in 1971 is 
the sum of the value of two commodities: (1} common sand and gravel and (2) broken 
and crushed stone. The county ranked 55th out of the 100 counties reporting com-
mercial mineral production. United States Bureau of Mines statistics for 1972 
report production of 1,414,000 tons of sand and gravel in Winnebago County, which 
had a value of $1,454,000, and 1,313,793 short tons of crushed and broken stone 
valued at $2,120,732. 
Dolomite is quarried in large and small operations throughout the county. 
"Agstone," concrete and bituminous aggregates, road base stone, stone for lime, 
and special sizes of rock for other uses are produced. Common sand and gravel are 
dredged and shoveled from many pits along the Rock River in the upper and . lower 
terrace levels (Units 6 and 7 on Plate 1). 
Ground water - No dollar value for ground water is estimated in this 
report, but ground water is an abundant mineral commodity here, the potential sup-
ply being more than the present considerable use. In 1965 pumpage for all cities, 
industries, and rural homes in Winnebago County was· reported to be 40.6 million 
gallons per day. ** 
Large volumes of water for municipal and industrial supplies are obtained 
from wells in the outwash filling the Rock River Valley. As suburban communities 
develop on the terraces between Rockton and Rockford, increasing use is being made 
of this sand and gravel aquifer for private water supplies and septic tank drain 
fields. However, septic tank effluents, landfills, and other kinds of developments 
that increase the flow of contaminated fluids into the aquifer can pollute it. 
* Except as noted, statistics are reported in Illinois State Geological Survey 
Circular 477 and ISGS Illinois Mineral Note 51. 
**Reported in Water for Illinois, A Plan for Action (1965), Table 10. 
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Well developed vertical joints and fracture systems · infue Platteville 
and Galena dolomites contain water, and shallow wells in these rocks are reliable 
sources of water for home and farm use in this region and elsewhere in northern 
Illinois. However, these aquifers are susceptible to pollution where the overlying 
glacial drift is less than .SO feet thick. The deeper St. Peter Sandstone is a 
thick aquifer, widely used for industrial and municipal supplies where less than 
300 gallons per minute is required. The Cambrian sandstones yield high volumes 
of water suitable for large industrial and municipal needs~ 
A Hundred Years Ago - In 1873, James Shaw published his ·report "The 
Geology of Winnebago County." His observations record . the uses made of rock and 
mineral commodities obtained in the county at that time,and in some instances they 
are in marked contrast to our own. He notes the use of water power in the cities 
along the Rock River, and speculates that "all along the stream, every few miles, 
dams might be constructed which would cause thousands of busy wheels to toil in 
the service of man." He saw common red brick being· made here, and a lime kiln in 
Rockford that turned out "thousands of bushels every summer month of an excellent 
building and whitewashing lime." Many of the dolomite quarries he visited were 
producing stone for building and masonry. His apprecia~ion of some of this mate-
rial is unreserved: 
0.0 
The rich, warm, soft, cream color [of the Galena dolomites] 
attains its richest, warmest and softest hues in the stones 
taken from the Rockford quarries. It bathes them with a tint 
beautiful as Nature uses, when, with a brush of sunbeams, she 
lays her golden yellow upon the ripe · ears of corn. • ••• Let 
wealthy builders hereafter, instead of sending for Milwaukee 
brick to put into their palatial residences, go to the rich 
outcrops of the Galena limestone, and dig . from thence a 
building material every way more durable, more beautiful, 
o.o 
and more simply grand. 
ITINERARY 
Start ·of Rockton field trip. Assemble at west side of Hononegah 
High School. Prepare to TURN RIGHT (north} on Salem Street. 
0.05 0.05 STOP. East Union Street. TURN RIGHT (east). 
0.35 0.4 
0.4 0.8 
CAUTION. Traffic light. Illinois routes 2 and 75. CONTINUE AHEAD 
(east) for one mile and then prepare to turn le·ft (north). The 
itinerary is on the lower te~race here. 
Ascend onto the upper terrace level. 
0.65 1.45 CAUTION. Crossroad. TURN LEFT (north) on Dorr Road. 
0.2 1.65 View to the northeast across the upper terrace level toward a gravel 
pit. 
0.8 2.45 CAUTION. Crossroad. CONTINUE AHEAD (north). To the right on the 
north side of the east-west road is a concrete culvert plant. 
0.2 2.65 Note the large gravel pit to the right. 
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0.4 3.05 CAUTION. South Beloit city limits. CONTINUE AHEAD (north). 
0.1 3.15 Stop 1. South Beloit Municipal Park. (NW~ SW~ NW~ Sec. 8, T. 46 N., 
R. 2 E., Winnebago County) 
(NOTE: No parking signs on hoth sides of the street indicate 
that the information for this stop . should be read before 
driving by and/or turning into the park.) 
This stop is made to view an example of the multiple use of la~d. 
When the area first was settled, this la.nd was used for agricultural 
purposes. As the population increased, so did the demand for building materials 
and for potable water supplies for farms. In the search for water, the thick out-
wash sand and gravel deposits were found, and it was only natural that these mate-
rials would be eventually utilized for construction purposes. After part of the 
sand and gravel were removed from this immediate area, the town of South Beloit 
. used the land for a municipal park. Other sand and gravel operations nearby are 
recovering materials by various . ~ethods from greater depths than here . so that ponds 
. have formed in the pits where the work has intercepted the ground-water table. 
Perhaps these ponds eventually can be used for recreational purposes • . Hopefully, 
in the future, the concept of multiple land use can be more readily accepted by the 
public and implemented by planning groups than it is now. 
One of the major problems confronting this p·roject is the closeness of 
the ground-water table to the floor of the old gravel pit. Exceptionally heavy 
rainfall this past year has raised the water table 6 to 8 feet throughout the area. 
Extensive flooding of the park resulted and the park was closed. Flooding for an 
extended period of time has drowned several trees--note especially the pines in the 
distance. Notice also the high-water marks on the trees close to the bottom of the 
west slope of tre park property. The park will remain flooded until decreased rain-
fall causes a lowering of the water table in the area to more "normal" levels. 
However, there will always be the threat of repeated flooding of this park whenever 
rainfall is excessive for a long period of time. 
0.0 3.15 Leave Stop 1. CONTINUE AHEAD (north). 
0.1 3.25 STOP: 4-way. TURN LEFT (west) on Winnebago Avenue. 
0.1 3.35 STOP: 2-way. Blackhawk Boulevard (Illinois Routes 2 and 75) is a 
1.15 4.5 
0.2 4.7 
0.1 4.8 
0.3 5.1 
0.2 5.3 
0.0 5.3 
divided 4-lane highway. TURN LEFT (south) with EXTREME CAUTION on 
Route 2. 
CAUTION: Stop light. TURN RIGHT (northwest) on Prairie. Hill Road. 
Milwaukee Railroad overpass. 
.Cross Rock River. 
STOP: 1-way. TURN RIGHT (northeast) on South Bluff Road. 
CAUTION. TURN LEFT off highway into gravel pit. 
Stop 2. Pit of Larson Brothers Sand and Gravel, Inc. (W~ SEt NE\ 
Sec. 12, T. 46 N., R. 1 E., Winnebago County.) 
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Till and Outwash - Excavation for gravel has exposed about 18 feet of 
coarse gravel and cobble outwash in the north and west walls of the pit. The 
floor of the pit is till. The pit operator scooped gravel off the top of the till, 
except along the south side where it appears that 4 or 5 feet of till also have 
been excavated. 
The till is called the Argyle Till Member of the Winnebago Formation and 
was deposited during the early Wisconsinan glaciation by an Altonian glacier. A 
lobe of the Altonian ice advanced westward up the Pecatonica Valley to . Freeport, 
and so the Argyle Till was deposited over almost all of this area. The gravel 
deposit is called the Mackinaw Member of the Henry Formation. It was deposited 
by meltwater flowing down the Rock River Valley off the Woodfordian glacier, which 
stood for a time near Janesville, Wisconsin, about 20 miles north of here. This 
gravel bed is in the upper terrace--Unit 7 on Plate 1. Woodfordian meltwaters 
draining down the Rock River Valley channeled and cut out the older deposits that 
had filled in the bedrock surface, and later, when the ice front got closer to the 
area, filled the valley· with outwash sands and gravels up to the level of the top 
of the upper terrace. 
Dolomite comprises some 60 to 70 percent of the o·utwash material, and 
chert content varies from 10 to 20 percent. The.se two rock types are the most 
common bedrock within the Rock River drainage basin~ Somewhat less than 15 percent 
of the gravel is composed of Precambrian igneous and metamorphic rocks from the 
Canadian Shield. Sandstone, siltstone, and shale, being considerably softer than 
the other kinds of rock, are severely worn and broken by being tumbled in streams; 
they therefore occur only in minor amounts. This is a good plcce to collect a 
variety of rocks. 
Why Study Drift? - About 90% of Illinois is .c.overed by glacial drift, 
and drift is probably the earth material most heavily ·and .variously used in our 
state. It supports our constructions and supplies much of our water and sand and 
gravel; it is the growing medium .for crops; it is the container for most of our 
solid waste and much of our fluid waste. As time passes, more ·people seek to use 
it, and the question of its capacity to sustain our use requires specific answers. 
A good deal of work is being done at the Illinois State Geological Survey to define 
the boundaries, determine the qualities, and discover the resources of the drift 
deposits. 
To demonstrate how drift layers may be identified and traced from one 
place to another, and to show what part of the drift .is composed of, two ·samples 
of till were taken here so that grain-size and X-ray analyses could be made of 
them. Sample II-2 was taken at the west end of the pit from the lower level of 
the pit floor, evidently about 4 or 5 feet below the original till surface, which 
forms the upper floor level in the pit. Sample II-3 was taken at the east end of 
the pit, near the entrance, from the same lower level. Because exposure to weather 
quickly alters or destroys several of the minerals in drift, each sample was taken 
from the bottom of a hole 12 inches deep. The table below summarizes the analyses. 
Compare them to the till sample collected at mileage 24.25 in the guide leaflet 
(about 8 miles southwest of here) and with the samples taken at Stop 8 (about 9 
miles southwest). Notice that this till has a distinctive pink hue. 
Explanation of the Analyses - A grain-size analysis (columns I and II on 
the table) is performed by sieving a soil sample and measuring the relative quanti-
ties of gravel, sand, silt, and clay in it. The silt and clay separation is deter-
mined by hydrometer analysis. An X-ray diffrac~ion analysis (col'umns III and IV), 
which determines the relative amounts and kinds of clay and carbonate minerals in 
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I II 
~ r-"---. 
...:! 
~ ~ ~ E-t ~ ...:1 
[/.) 0 [/.) [/.) 
II-2 17 58 
II-3 21 
I-% of gravel in~ sample 
II - % of sand, silt, and clay in 
less-than-2-mm fraction of 
sample (totals lOO%) 
>t 
~ 
0 
~? 
. III IV 
~ ~ 
>< 
1%:1 
25 
26 
0 ...:1 ~ ~ ~ H 0 A 
57 18 83 99 
58 16 83 80 
III - Clay mineral analysis (totals 100%) 
EX = % expandable clay minerals 
I = % illite 
K+C = %kaolinite and chlorite 
IV .- Counts/second of calcite and dolomite _ 
a sample, is made by rotating a sample in an X-ray beam and recording the various 
intensities of radiation reflected by the sample during its rotation. The results 
of these analyses can be used to identify the layers of drift deposited by differ-
ent glaciers if the deposits of each glacier prove to have a regionally distinctive, 
recognizable grain-size and mineral composition. Such is often the ca.se, because 
each flowing glacier ground the rock and earth it picked up into a very homogeneous 
mixture and because the glaciers that flowed into the state came from several dif-
ferent directions and moved over different materials. Therefore, in small reg.ions 
composed of several counties the grain size and mineral composition of a particular 
till will often be consistent. 
0.0 5.3 
0.2 5.5 
0.2 5.7 
Leave Stop 2. Use extreme caution upon entering the highway because 
of curve from left. TURN RIGHT (southwest) on South Bluff Road. 
Prairie Hill Road from left. CONTINUE AHEAD (southwest) on South 
Bluff Road. 
T-road from right. TURN RIGHT (northwest) on Yale Bridge Road. 
0.25 5.95 The itinerary crosses the upper terrace level in this vicinity. 
0.05 . 6.0 The pine grove to the right is on a sand dune. ·Roadcuts in this area 
expose very fine-grained sand. 
0.15 6.15 Stop 3. View to northwest of sand dunes. (SW cor. NW~ Sec. 12, 
T. 46 N., R. 1 E., Winnebago County.) 
About 0.2 mile northwest of the intersection of Witwer and Yale Bridge 
Roads is a grove of pine tress that was planted on a couple of sand dunes (Plate 1, 
Unit 2). Breaking the sod cover or removing trees and shrubs from a sand dune will 
permit strong gusts of wind to blow out the sandy material of the dune. Once the 
process starts, weaker winds are able to move the sand, and the dune migrates in a 
downwind direction. Many dunes in this area were planted in like manner a number 
of years ago in an attempt to stabilize or anchor them. Pine trees grow very well 
in slightly acid, sandy soils. By careful management· the tree farmer can market 
some of the trees during the Christmas season, have a source of good, straight fence 
posts and poles, and still have a stabilized dune area on -his property. The eastern 
ends of the dunes to the northwest were not planted in trees. Now the trees protect 
this side from the strong prevailing winds so that, although the sod has been broken 
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for crops, the sand is relatively stable • .. The sandy exposed ends of the dunes are 
readily visible from this stop. 
This sand is known as the Parkland .Sand Formation. At this stop the sand 
is derived from the Woodfordian sand and gravel outwash deposits along Raccoon Creek 
and the Sugar and Rock Rivers.. When mel twat.ers receded during the winters, the 
deposits dried out and the prevailing northwesterly winds winnowed out the finer 
sand from the underlying outwash and carried it a short distance away, where it 
drifted to form dunes. In the field trip area, dunes range from 5 to 50 feet thick. 
0.0 .6.15 Leave Stop 3. CONTINUE AHEAD (west). 
0.05 6.2 
0.4 6.6 
0.8 7.4 
0.3 7.7 
0.1 7 .. 8 
0.25 8.05 
STOP: 4-way. Crossroad. TURN LEFT (south) on Witwer Road. 
STOP. Intersection with South Bluff Road. TURN RIGHT (southwest). 
View to left across Rock River Valley. On the bottomland just below 
the road is part of an oxbow lake, which is a crescent-shaped feature 
(marked by standing water and a broken line of willows} that has formed 
in an abandoned stream meander or loop. Although this one may not 
have water in it all of the time, it is swampy just after a moderate 
rainfall and during periods of high ground-water levels. 
STOP. T-road intersection. TURN RIGHT (northwest) on Rockton Road. 
T-road from right. TURN RIGHT (north} on Prairie Road. 
Stop 4. Hilltop quarry on west side of road. 
T. 46 N., R. 1 E., Winnebago County.) ~: 
road as possible on the shoulder here. 
(NE~ SE~ NE~ Sec. 15, 
Park as far off the 
The Section - The upper and lower levels in this quarry provide a vertical 
exposure of more than 20 feet of dolomite. The rock is hard, fine grained, and 
thin to medium bedded--most of the layers less than a foot thick. Thin shale part-
ings and clay films occur between the beds. The rock is largely composed of fossil 
debris, but not many fossils are well preserved or intact. Some bedding surfaces 
show fucoids, which are branching, flattened-tube forms that are thought to be the 
remains of a marine algae. A 10% solution of hydrochloric acid dripped on the rock 
produces very little fizzing, i~di~ating that the rock is composed largely of the 
mineral dolomite .• 
These beds are identified as the Pecatonica Formation of the Platteville 
Group, a classification established by the presence of a layer of sandy dolomite 
just above the floor of the lower quarry level. This particular bed contains much 
well rounded quartz sand and is evidently the Chana Member, which occurs near the 
base of the Pecatonica Formation. The Glenwood Formation of the Ancell Group 
should lie just a few feet under the Chana. 
Origin of These Sediments - The dolomites at the surface of the Rockton 
area are largely composed of the remains of sea life. During the Ordovician Period, 
as now, many sea plants and animals extracted dissolved compounds from sea water 
and secreted or precipitated calcium carbonate (CaC03) to grow the shells and crusts 
that supported and protected their tissues. As the generations of these plants 
and animals died, their hard parts accumulated where they were dropped or were 
shifted across the sea floor and worn into finer sediment by ocean currents. 
Because the sea floor was sinking slowly here during much of the Ordovician Period, 
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deposits of shells and shell sediments several hundred feet thick formed. A little 
mud eroded and carried from the land and shore north of here reached this area and 
was mixed into the shell debris or was deposited in thin layers and films between 
the beds. The sediments solidified as later deposits buried and compacted them and 
as fluids circulating through them dissolved and redeposited their carbonate miner-
als. In places this process made the rock called limestone; here it made dolomite. 
The Formation of the Dolomite - At some time after their deposition the 
limy sediments here were changed to dolomite as magnesium ions replaced Cplcium 
ions in the atomic structure of the calcium carbonate (CaC03) minerals. Depending . 
on how much dolomite--CaMg(co3) 2--it contains, a carbonate rock is classified as limestone (0-10% dolomite), dolomitic limestone (10-50% dolomite), calcitic dolo-
.mite (50-90% dolomite), or dolomite (90-100% dolomite). In pure dolomite the 
calcium-magnesium ratio is about one to one. Small amounts of ferrous iron often 
replace some of the magnesium in dolomite and, upon oxidizing, produce the charac-
teristic light brown color of most weathered dolomite formations. Recrystalliza-
tion also takes place during dolomitization, in many cases producing the sucrosic 
(sugary) texture that is a characteristic of many dolomites. When dolomite crystals 
replace calcium carbonate crystals, primary sedimentary textures and structures, 
such as current features and fossil remains, are often destroyed or, a·t best, are 
~oorly preserved. 
Geologists do not agree on the origin of the dolomites. Some believe 
that dolomitization takes place soon after deposition, when the unconsolidated, 
limy sediments are still in contact with sea water. They think magnesium in the 
sea water is exchanged for calcium in the sediments by a reaction with the sea 
water that bathes the upper part of the sediments. Other geologists believe that 
dolomitization takes place after the limy sediments have been consolidated to lime-
stone, by a reaction with magnesium-rich water (connate water) that was trapped in 
the limy sediments or in associated sandstones and shales during deposition. 
Another idea is that dolomitization is accomplished by ground water charged with 
magnesium as it percolates through the pores and cracks (joints) in the limestones. 
A few geologists believe that dolomite is precipitated directly from sea water under 
special environmental conditions and that many dolomites are primary in origin, 
rather than secondary alteration products of limestone. However, the special condi-
tions required for primary precipitation of dolomite generally are not found in 
present-day regions where limestone is being deposited in the seas, but quantities 
of very fine dolomite grains are forming in bodies of hypersaline water. Space 
does not permit an evaluation of the various theories that have been proposed to 
explairi dolomitization. Suffice it to say that the pr~lem has not been solved. 
Weathering and Jointing - Two features are well displayed in the upper 
level of the quarry. The rock exposed in the sides is very weathered and shows the 
progressive changes caused in carbonate rocks by the penetration from rock surfaces 
of air, ground water, and living things. The other feature is the joint system--the 
intersecting sets of parallel cracks in the quarry floor. These are made conspic-
uous by the weeds growing in them. Some can be traced across . the floor and into thE 
walls. Joints are near vertical fractures in rocks and compact sediments, along 
which there has been~ apparent movement--up, down, or sideways--of the material 
they occur in. Joints are formed if a rock layer is not elastic enough to change 
its shape when it is under stress by some force, and their direction and spacing 
are some indication of the direction and intensity of the force. 
0.0 8.05 Leave Stop 4. CONTINUE AHEAD (north) on Prairie Road. 
0.8 8.85 STOP: 4-way. TURN LEFT (west) on Yale Bridge Road. 
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1.95 10.8 Cross Raccoon Creek. CONTINUE AHEAD (west). 
0.75 11.55 Platteville Dolomite exposed in small working quarry on right. 
CONTINUE AHEAD (west). 
2.3 13.85 STOP: 2-way. Boswell Road. CONTINUE AHEAD (west) on Yale Bridge 
Road. 
1.5 15.35 Crossroad. TURN LEFT (south) on Hauley Road. 
0.4 15.75 Stop 5. Small abandoned quarry along west side of road. (SE\ SEt NE\ 
Sec. 33, T. 29 N., R. 11 E., Winnebago County.) 
About 6 feet of very fossiliferous dolomite are exposed. The beds vary 
from _1 to 3 inches thick and are interbedded with fissile shales that range from 
less than one to several inches thick. This unit of the Platteville Group is 
probably the Quimbys Mill Formation. The brachiopod-littered bedding surfaces of 
the weathered rock here resemble those on~e formation elsewhere. 
The vertical face of. the _ quarry is a good place to study the weathering 
of a carbonate rock. Examine the outcrop. Keeping in mind that the closer to the 
land s':lrface~ the more intense the weathering, what are plant roots doing to the 
rock beds? The beds are fractured into blocks. Why are the blocks near the base 
sharp-cornered and the ones near the land surface rounded? Look at the _- shale layers 
between the dolomite beds--the shale is the brittle, soft rock that breaks into thin 
chips. What happens to the shale toward the top of the exposure? Blocky red earth 
fills the spaces between blocks and occurs in several veins across the outcrop. It 
is geest, or terra rosa, and is the i~soluble residue left after dolomite or lime-
stone is dissolved by ground water. How did the geest get where it is found? What 
material is the soil in the field next to the quarry made of? 
The floor of the quarry exposes .the bedding surfaces of the dolomite. 
These surfaces with their litter of shells were once sea floor. o'n~: can imagine 
they look today much as they did when they were buried millions of years ago. Con-
sider also the alternation of mud and carbonate sedime-nt layers. What would the 
water and the bottom look like when a shale layer was being deposited? A dolomite 
layer? In what part of an ocean might such deposition take place? Did brachiopods 
find one sediment more inhabitable than the other? 
0.0 15.75. Leave Stop 5. CONTINUE AHEAD (south). 
0.6 16.·35 STOP·: 1-way. · T-road int~rsection. TURN RIGHT (west) on Forest 
Preserve Road. 
0.5 16.85 Entrance to Sugar River Forest Preserve. Follow road to the LEFT 
(southwest). (NOTE: mileage inside.· the preserve area is NOT .included 
in the itinerary mil~age figures.) 
0.0 16.85 . Stop 6 . .. Lunch. (NW% Sec. · 4, T. 28 N., R. 11 E., Winnebago County.) 
When the late Woodfordian glacier had advanced to the vicinity of. Janes-
ville, Wiscon~in, tremendous quantities of sand and gravel were released from the 
melting ice and carried southward by rushing meltwater streams. The Rock River 
drained the ice front nearly straigh~ south and this high-energy stream was able to 
transport very coarse, cobbly gravels·· the short distance into the South Beloit-
Rockton area, as at Stop 2. As the meltwater lost its velocity downstream, and 
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thus its ability to transport cobbles and the coarser gravels, only increasingly 
finer grained materials were carried, and these were eventually deposited far from 
the source area. 
Sugar River originates north and west of the Rock River in Wisconsin and 
flows southeastward toward Shirland and its confluence with the Pecatonica River. 
Sugar River either did not have the volume of meltwater and the transporting capa-
city of the Rock River, or its longer course caused the stream's energy, and thus 
its transporting power, to dissipate before it reached this area. In either case, 
the result was that in this vicinity the outwash is composed largely of sand. The 
floodplain just to the west was a sand flat several thousand years ago. 
0.0 16.85 Leave Stop 6. After leaving park area, resume mileage computation 
from entrance gate. CONTINUE AHEAD (east) on Forest Preserve Road. 
0.6 17.45 T-road from right. TURN RIGHT (south) on Hauley Road. 
0.25 17.7 
1.0 18.7 
Note the view to the right (west) and the southwest across the Sugar 
River Valley. The high land in the distance to the southwest is the 
divide between the Sugar River Valley and the Pecatonica River Valley. 
The view straight down the road is out across the lowland developed 
from the confluence of the Sugar and Pecatonica River Valleys. The 
skyline in the distance is the upland beyond the Pecatonica River. 
Winslow Road from right. Continue ahead (south) and curve left. 
0.75 19.45 Stop 7. Abandoned roadside quarry in Ordovician Platteville Dolomite 
and discussion of drainage changes. (SE~ SW~ NE~ Sec. 10, T. 28 N., 
R. 11 E., Winnebago County.) 
Bedrock strata exposed here occur between that studied at Stop 4 (Peca-
tonica Formation) and Stop 5 (Quimbys Mill Formation). The generalized section is 
as follows: 
PLATTEVILLE GROUP 
Nachusa Formation- Dolomite, buff to yellow buff, chalky to dense, 
fine to medium crystalline, argillaceous in part'· thin to medium 
bedded (1 11 to 1 1 ) with fairly smooth faces, fucoidal, deeply 
weathered; sharp basal contact. 
Grand Detour and Mifflin Formations - Limestone. dolomitic. buff to 
gray to blue, chalky to finely crystalline, thin bedded; nodular 
bedding in part; partly shaly with greenish gray shale interbeds; 
base concealed. 
Thickness 
7'4 11+ 
31 1+ 
The blue-gray lower beds of this small quarry contain numerous fossils. 
Most common are: brachiopods - Strophbmena, Rafinesguina, Valcourea, 
He sper~r this, and p·i'onodema 
bryozoa - many types 
trilobites - Tbaleops, Isotelus, Pterygometopus, etc. 
ostracodes - i~Rerdita 
·'· 
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The view to the south from the quarry is across the combined floodplains 
of the Sugar and Pecatonica Rivers. Sugar River is 0.8 mile due south from here 
and the Pecatonica is nearly 2 miles still farther south. The skyline to the south 
is the general up"tanc1 level about 3~ miles south of the Pecatonica River. The 
latter makes a tortuous bend to the north where it is joined by the Sugar River 
south of Shirland, about 0.8 mile southeast from here. The combined rivers then 
curve eastward at the southeast· corner of Shirland and follow a meandering course 
to the Rock River, slightly more than 6 miles east-northeast. 
During pre-Wisconsinan time, the Pecatonica River apparently joined the 
Rock River close· to wnere it does today. The Altonian glacier, however, dammed the 
confluence and even extended a short distance up the Pecatonica River so that melt-
waters coursing down its channel gradually filled its valley to form a large, long 
lake, known as Lake Silveria. During the duration of the lake, fine silts and muds 
were deposited on its bottom so that uneven portions were filled and leveled. As 
the lake level rose, it eventually spilled over low sags in the upland surface and 
flowed through southerly courses. The itinerary map shows an apparent sluiceway 
east and northeast from here through which ponded · water from Rock River and Raccoon 
Creek probably drained 1nto Lake Silveria. The floor of this sluiceway, at an ele-
vation of nearly 810 feet above sea level, has been lowered an indeterminate amount 
by stream erosion working from both ends of the feature. Approximately 6 miles 
east-southeast from here is another sluiceway that permitted Lake Silveria to drain 
southward. The elevatio~ of the floor of this sluiceway is about the same as the 
previous one discussed. These sluiceways provided drainage from the lakes and large 
ponds until the glacier melted and old drainage lines could be resumed. The itiner-
ary south of Harrison will traverse part of the southern sluiceway. 
After the Altonian ice front melted back to the northeast, the Pecatonica 
was able to reestablish its connection with the Rock River. During late Woodford-
ian time~ when a glacier stood near Janesville, Wisconsin, the enormous quantities 
of outwash choked the Rock River and the mouths of its tributaries so that a new 
lake formed to the west along the valleys of the Sugar and Pecatonica Rivers. 
The lake filling elevated the channels of these two streams so that their 
gradients (channel slopes) were decreased to where the streams meandered sluggishly 
across the flat valley filling. 
0.0 19.45 Leave Stop 7. CONTINUE AHEAD (east) on Winslow Road. 
0.3 19.75 Enter village of Shirland. 
O.l 19.85 CAUTION. One-lane bridge. 
0.2 20.05 STOP. TURN RIGHT (south) on Mitchell Street. 
Oo05 20.1 
0.5 20.6 
0.6 21.2 
CAUTION • . CMStP&P Railroad cro_ssing . Two tracks. CONTINUE AHEAD (south). 
Cross Sugar River (right) at it~ confluence with the Pecatonica River 
to the east (left) of the bridge. 
CAUTION. Y-intersection. TURN LEFT. 
0.05 21.25 STOP. Illinois 75. Continue LEFT ON Illinois 75 and cross Pecatonica 
River. 
0.05 21.3 Enter village of Harris_on. 
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0.1 21.4 Harrison Road junction from right. CONTINUE AHEAD (east) on Illi~ 
nois 75. 
0.8 22.2 The tree line to the left is along an abandoned meander loop of the 
Pecatonica River. 
0.15 22.35 T-road from right. TUR.N RIGHT (south) ·on Meridian Road .• 
Meridian. Road is so named because it follows the_ Third Principal Meridian 
(3rd P.M.). In 1804, initial surveying from the 2nd P.M., located in Indiana (see 
figure 4), was carried west of Vincennes. This su.rvey became the basis for survey-
ing about 10 percent of what is now eastern Illinois. Because the western boundary 
of this tract had not been established with. certainty, it was decided in 1805 to 
designate the 3rd P.M. as beginning at the mouth of the Ohio River and extending 
northward to facilitate surveying new land cessions. By late 1805 a base line had 
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been run due east to the Wabash River and 
due west to the Mississippi River from 
the 3rd P.M. Du.ring March 1806, survey-
ing .commenced on both sides of the 3rd 
P.M. northward to the Illinois River. 
North of the Illinois River only lands 
to the east were surveyed from the 3rd 
P.M. The new territories were to be sur-
veyed by the American rectangular system 
--that is, the di~ision of land into 
squares creating a rectangular grid in 
the field to facilitate the sale and 
transfer of public and private lands. 
However, some time after the selection 
of an initial point from which to estab-
lish a base line and from which the sur-
veys were to be laid out, the base line 
apparently was arbitrarily moved north 
36 miles, where it roughly coincides with 
the base line of the 2nd P.M. This latter 
point is 2o9 miles south of Centralia on 
what is now U.S. Route 51, and for many 
years was thought to be the true initial 
point. The recent discovery of old 
letters and maps, however, have proved Fig. 4 - Principal meridians and base lines. 
the ·existence of an initial point 36 miles 
south of the Centralia location. The point on Route 51 south of Centralia has 
recently been designated the cardinal point as a means of distinguishing it from 
the initial point. 
The area east of Meridian Road in Illinois (T. 45 N., R. 1 E. at this 
locality) has been surveyed from the 3rd P.M. as established in 1805. This survey 
terminated at the Wisconsin state line on the north and the Indiana state line on 
the east, o~ farther south, at the west boundary of lands surveyed from the 2nd P.Mo 
The area to the west of Meridian Road here (T. 28 N., R. 11 E.), however, was sur-
veyed from the 4th P.M., which was estab.l.ished some time later. The 4th P.M. was 
used not only for surveys in western Illinois but also for . those in Wisconsin. In 
the latter state, however, the Illinois-Wisconsin boundary was used as a new base 
line--note the township and range numbe~s .along ·the margin of the itinerary map. 
0.95 23.3 Note view to the rear of th~ Pecatonica River valley. 
f • ~. • 
. . 
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o·.95 24.25 The Argyle Till Member of the Altonian Substage (early Wisconsinan) 
is exposed in this roadcut. A sample collected from the lower part of 
this exposure on the east side of the road (SW\ SW\ SW\ Sec. 6, T. 45 N., R. 1 E., 
Winnebago County) showed the characteristic particle size, clay mineral, and carbon-
ate composition of this till in this area: 
16 
~ 
z 
Cll 
60 ~ r.s 29 57 14 58 123-
Even though the sample was collected from about one foot beneath the ground surface, 
it is a little weathered; the roadcut evidently is sev~ral years old, and the cal-
cite content of the sample may be a little low because it is leaching out of the 
exposure. Compare the analysis of this sample with the analyses of the till samples 
at Stops 2 and 8. 
0.6 24.85 Abandoned quarry to right. Dolomite of the Ordovician Galena Gr_oup 
was quarried here. CONTINUE AHEAD (south). 
2.75 27.6 Southward from here to the left turn in 0.75 mile there will be several 
opportunities to view to the right (northwest) the glacial stuiceway 
discussed at Stop 7. 
0.75 28.35 CAUTION. T-road from left. TURN LEFT (east) on Blackclaws Road. 
0.95 29.3 
1.5 30.8 
1.0 31.8 
0.2 32.0 
STOP: 1-way. T-road intersection. TURN LEFT (north} on Tate Road. 
CAUTION. Crossroad. TURN RIGHT (east) on Halley Road. 
STOP: 1-way. T-road intersection. TURN LEFT (north) on Clikeman Road. 
Stop 8. Roadcut exposure of the Wisconsinan Argyle Till Member 
(Altonian). (NW\ SW\ NW\ Sec. 21, T. 45 N., R. 1 E., Winnebago 
County.) 
This section of Argyle Till was sampled vertically down the fresh cut on 
the east side of the road. The top of the section is on the crest of the knoll, 
almost opposite the radio tower. The analyses of the till samples taken at Stop 2 
and mileage 24.25 are very much like the analyses of the lower part of the till 
here. They have remarkably similar particle size percentages and color. 
Particle Sizes - Figure 5 describes this section. The material in the 
top one foot of the section is finer grained than the rest and contains very little 
gravel. This is possibly a remnant of the loess cover that has largely been washed 
off this hill crest. Till samples 3 through 10 show an increase upward in clay con-
tent, probably because sand-sized grains of soluble rocks are being dissolved by 
weathering near the top of the section, and because some clay is washed down into 
the subsoil £rom the top soil. 
Color - The fresh color of newly deposited till is most often gray or .has 
a gray tinge. This till is browner than many, a gray-brown hue (7.5YR 5/4 in the 
Munsell color system} that has a peculiar pink cast. Although the color of a till 
is used to identify it, this criterion, like others, must be used cautiously. Above 
the gray-brown zone ·the color changes abruptly to reddish brown (5YR 4/8). Weather-
ing has caused a number of physical and chemical changes in this reddish brown upper 
zone. Color changes caused by weathering are often conspicuous, as they are here, 
~ 
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_Fig. 5 - Exposure of Argyle Till at Stop 8. Clay mineral and carbonate analyses by H.D. Glass. (Abbreviations in table 
·. explained at Stop 2.) 
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because deep earthy yellow, brown; and red hues are produced by the oxidation 
("rusting") of iron-bearing minerals. The· red-brown color of the upper zone resem-
bles the color of geest, perhaps because so much dolomite is mixed in the till. 
Mineral Content- The pebbles in the till are a mixture . of rock types 
·native to this area and rocks from the region generally north of here, extending 
into Canada. 
Tills in Illinois .contain large quantities of the minerals. calcite and 
dolomite that were picked up by the glaciers when they eroded wide belts of exposed 
limestone and dolomite, which are composed largely of these minerals. Dilute (10%) 
hydrochloric acid dripped down the face of a till exposure fizzes and froths 
wherever it touches these minerals. The acid reaction is immediate and vigorous 
if calcite is present; subdued and delayed if only dolomite is present. If the 
acid causes no reaction, both minerals have been leached out of the till by ground 
water. Both the acid test and the X-ray diffraction analysis show that carbonate 
minerals have been leached out of the upper 3~ feet of the section (Samples 1, 2, 
3, 4, and 5). Note that the carbonate mineral count in the section increases down-
ward, indicating progressive leaching from the surface. The loss of the large 
volumes of carbonate rocks in a till through weathering alters its look and feel. 
The X-ray diffraction analyses also reveal changes . in the clay mineral 
content caused by weathering. Compare the clay-mineral analyses of Samples 8, 9, 
and 10 with those of Samples 4 and 5, remembering that when the till was deposited 
it was a very homogeneous layer of material. The "kaolinite plus chlorite" per-
centages increase slightly upward--not a typical profile because these minerals 
weather quickly and their percentages usually decrease upward. The illite percent-
age does decrease upward, as might be expected. Conversely, the percentage of 
expandable clay minerals increases upward, because the other clay minerals alter 
to expandable clay minerals as they weather. 
Changes in the composition of a till layer that are caused by weathering 
are typically more gradational than they are in this section. The highly visible, 
sharp contact between highly weathered till and almost unweathered till is excep-
tional. 
0.0 32.0 Leave Stop 8. CONTINUE AHEAD (north). · 
o~3 32.3 STOP: 2-way. Crossroad (Latham Road). CONTINUE AHEAD (north) on 
Clikeman Road. 
1.5 33.8 STOP: 1-way. T-road intersection. TURN RIGHT (east) on Steward Road. 
1.0 34.8 STOP: 1-way. T-road intersection. TURN LEFT (north) on Owens Center 
Road. 
0.4 35.2 Intersection. CONTINUE AHEAD (north) on Owens Center Road. 
1.05 36.25 CAUTION. T-road from right. TURN RIGHT (east) on Roscoe Road. 
0.65 36.9 . · A good view northward of the Pecatonica River valley is visible from 
the top of the north side of the shallow roadcut here. Rockton is to 
the northeast beyond the barn. 
1.35 38.25 STOP. North Main/Illinois Route 2. CAUTION: CONTINUE AHEAD (east). 
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0.2 38.45 Good view to the south and southeast along Rock River valley. Rock-
ford is 7 to 8 miles due south from this location. 
0.8 39.25 CAUTION. Crossroad. TURN RIGHT (south) on Old River Road. 
1.0 40.25 CAUTION. Crossroad. TURN LEFT (east) on Gleasman Road. 
0.4 40.65 Note the elevation of the fields on both sides of the road down the 
slope. The road is trenched through old river terraces. 
0.1 40.75 Carter Lane to right. North and just to the east of this lane the 
itinerary crosses the upper terrace level (Plate 1, ·unit 7). 
CONTINUE AHEAD (east). 
0.15 40.9 Here the itinerary is across the lower terrace level (Plate 1, Unit 
6). Note especially the area to the left (north} of the road. 
0.05 40.95 CMStP&P Railroad overpass. 
0.05 41.0 The lowest part of the valley here is occupied by a small tributary 
to Rock River. This small stream is cutting its valley down through 
the lower terrace deposits. The valley now contains a considerable 
amount of modern alluvium. Note the accordant "upland" levels on 
both sides of the stream--these represent the surface of the lower 
terrace level. 
0.1 41.1 The itinerary again crosses the surface of the lower terrace level. 
1.0 42.1 Rock River is visible to the right through the trees. 
0.5 42.6 In front of the farm house to the left, the road descends · ftom the 
lower terrace level on to the modern alluvial fill of the Rock River. 
The present floodplain of the river has been cut into the lower 
terrace level here. 
0.2 42.8 STOP: 1-way. T-road intersection . . TURN LEFT (west) on· the Roscoe 
Road. NOTE: Just after making the left turn look to the left (south) 
to see the sharp profile of the terrace upon which _farm buildings are 
located. 
0~45 43.25 Ascend from the Rock River floodplain ·up onto the lower terrace level. 
0.5 43.75 Note view ahead (west). The top of the small rise in the road just 
beyond the railroad crossing is the surface of the upper terrace level. 
0.15 43.9 
0.1 44.0 
CAUTION. CMStP&P Railroad crossing. 
Stop 9. View to right (north) of abandoned channel 50 feet above the 
present· floodplain of Rock River. (SWt SW~ SE~ Sec. 31, T. 46 N., 
R. 2 E., Winnebago County.) 
Slightly less than a mile · to the north on the right is an isolated hill 
that is composed of glacial till (Plate 1, Unit 13). It is separated from the 
upland to the left, which is mantled with till, by an abandoned stream channel that 
became filled and floored with outwash sands and gravels of the upper terrace level 
(Plate 1, Unit 7). A study of the surface shows that there are no modern stream 
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courses nor abandoned channels scoured across it. This indicates that the smooth 
floor of the gap and the hill to the right were not formed by erosion after the 
upper terrace level materials were deposited. This stop is located on the gentle 
slope that connects the upper terrace to the lower terrace (Plate 1, Unit 6). 
In this region, sediments, which later became consolidated in bedrock 
strata, were deposited in Paleozoic seas which covered this part of the country. 
Here the sedimentary strata have been subjected to the forces of erosion ever since 
the Paleozoic seas withdrew, perhaps 270 million years ago • . Although few details 
are known of this interval of time in this region, it is ·probable that perhaps 
several hundred feet of bedrock have been removed. 
There is no available evidence to indicate that glaciers of the first two 
stages of Pleistocene glaciation actually entered this area. If indeed they did, 
all evidence was eroded away before the Illinoian glacie+s entered the region from 
the east. Only scattered Illino'ian deposits remained by the time the earliest 
Wisconsinan glaciers advanced across .the ·area. The ice of the earliest part of the 
Wisconsinan Stage, the Altonian glaciers, covered most of the field trip area as 
they pulsed westward to the vic.inity of Freeport--note the itinerary map. These 
glaciers crossed a landscape that streams had carved . into a ·well-developed network 
of valleys and intervening ridges having a local relief of about 200 feet. Although 
later Wisconsinan ice, the Woodfordian: glaciers, did not enter the field trip area, 
it did stand nearby.· Me 1 twater from these waning glaciers· choked the deep bedrock 
channels that crossed the area with vast quantities of outwash sand and gravel, 
filling them to the level of the upper terrace in this vicinity. Some of these old 
valleys are buried by as much as 300 feet of these materials. The present Rock 
River flows in a new channel that is about 250 feet above its old bedrock channel. 
Later meltwaters scoured the sand and gravel flats, cutting new channels through 
them and leaving remnants behind as terraces. As noted earlier, there are two 
terrace levels in this region, and the present Rock River drainage has cut down into 
the lower terrace level. 
0.0 44.0 
0.1 44.1 
0.6 44.7 
0.7 45.4 
Leave Stop 9. CONTINUE AllliAD (west). 
T-road from right. TURN RIGHT (north) on Liddle Road. 
Here ·the itinerary is heading directly north-northwest up the aban-
doned channel discussed at Stop 9. 
STOP: 1-way. T-road intersection. TURN RIGHT (north) on Old River 
Road. 
0.65 46.05 Dolomite rubble of the lower part of the Galena Grou·p is exposed in 
the roadcut here. 
0.4 46.45 View to right of large sand and gravel pit. This operation is 
excavating its materials from the upper terrace level. 
0.25 46.7 Illinois Route 2 overpass. 
0.2 46.9 View to left of old lime kiln behind the house. 
0.1 47.0 Stop 10. Old lime kiln and quarry on the W.W. Keefer property. 
NOTE: YOU MUST HAVE PERMISSION · TO ENTER THIS PROPERTY. (E~ SW~ SE~ 
Sec. 24, T. 46 N., R. 1 E., Winnebago County.) 
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The square stone tower behind the house is a lime kiln that was built 
in 1868. It has been partially restored by the present owners of the property, 
the William W. Keefers. The ridge that extends southwest from the house contains 
three dolomite quarries which supplied the kiln and other local uses made of the 
stone in the 19th century. 
History of the Quarry - According to a note written by Robert Solem of 
Beloit, a previous owner who investigated the history of the property, records 
indicate quarry operations as e~rly as 1845. In the several decades following, 
the quarry supplied roadstone and building stone for the community. This kiln and 
another were built in 1868. Solem reports that the two kilns could make 500 
bushels of lime a day and, in their best period, as much as 50,000 bushels a year. 
It is not clear how long the operation persisted, but Mr. and Mrs. Keefer 
possess letters dated 1908 and 1910 that indicate that G.W. Martin, who owned the 
property then, was investigating the quality of the dolomite and promoting the 
stone and lime produced from the quarry. 
Lime and Slaked Lime - A lime kiln is a furnace in which limestone or 
dolomite are '~urned''--heated to a bright red heat--in a fire until the carbonate 
minerals are changed into oxides and the stone becomes lime. These are the chemical 
events that take place when limestone and dolomite are burned: 
Caco3 + heat 
~ CaO + 2 C02 t ---~ (limestone) (1800° to 2000° F •) (form) (Calcium (Carbon 
oxide lime) dioxide) 
CaMg(C03)~ + heat ~- CaMgOJ + 2C02 t --~ (dolomite (lime 
Lime is also called "quicklime." When water is put on lime, a process 
called "slaking," a chemical reaction, occurs and slaked lime (or hydrated · lime) is 
produced. 
CaO 
(lime) 
+ H2o ~ (water) -
Ca(OH) 2 + heat (Calcium hydroxide, 
slaked lime) 
Until the 20th century, lime--mixed to a paste with water and sand--was 
used to make stucco, plaster, and mortar for surfacing walls and binding masonry 
together. In this century portland cement has largely replaced lime in all these 
uses except interior plaster. Lime is an important commodity today because it is 
an essential industrial chemical. 
The Operation of the Kiln - This is a continuous kiln. Once it was 
started, it burned continuously as lime was pulled out at the bottom and fresh 
stone added at the top. Photographs on Plate 2 show views of the kiln today and 
as it appeared when it was working. The top of the kiln is inaccessible and the 
kiln is still filled with lime and stone, so only parts of the inside construction 
can be seen. However, it is clear that the kiln consists of an outer square tower 
made of rough cut dolomite that supports an inner container or shaft made of fire-
brick. 
The bottom of the firebrick shaft and the round hatch that the lime was 
pulled down through is in the room behind the large arch at the base of ·the kiln 
on the east side." About a third of the way up from the bottom of the shaft, three 
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fireboxes enter it from the north, south, and west sides. The top of the shaft 
was open, and vapors from the fire and the roasting stone escaped from it. Wood 
was probably the fuel burned i~ the fireboxes. Pieces of dolomite, 8 to 10 inches 
in diameter, were dumped in at the top of the kiln. Stone was brought to it by 
mine cars that ran on rails between the top of the kiln and the quarry. 
When the kiln was operating, the dolomite filling the inner shaft above 
the fireboxes was heated and burned to lime as it was slowly dropped down the 
shaft by the removal of lime at the bottom. The space in the shaft between the 
fireboxes and the hatch at the bottom is called the "thimble." After the lime 
dropped below the level of the fireboxes, it cooled in the thimble until it was 
pulled out at the bottom. The rate at which lime w~s pulled out the bottom con-
trolled the descent of the dolomite through the fire, so the pulling was timed to 
keep the stone in the fire long enough to burn all the way through. 
Photo E on Plate 2 shows the tramway used to load the kiln, the sheds 
built over · the entry to the thimble hatch, and the fireboxes. Ramps led up to the 
firebox doors so they could be readily served. When the lime was pulled, it was 
spread out on the shed floor, inspected, and broken to find and remove overburnt 
lime and underburnt rock • . 
The following quarry section was modified from field descriptions made 
by Dr. J.s. Templeton ~f the Survey in 1949 (from the top downward): 
GALENA GROUP 
Dunleith Formation- Dolomite, buff, cherty 
Dolomite, buff, non-cherty 
Dolomite ("Gray Division"), gray speckled with greenish argillaceous 
mottlings, with green shale partings; 18" Dalmanella (brachiopod} 
zone 18 11 above base 
Dolomite ("Blue Division"), blue to dark gray, mottled, green shale 
partings; a bentonite parting noted 31 1 11 above base 
Guttenberg Formation - Bentonite 
Dolomite, buff, with red shale partings 
PLATTEVILLE GROUP 
Quimbys Mill Formation- Dolomite, light brownish gray, finely crystalline, 
dense, in 411 - 611 beds separated by thin bands of nodular chert; 
some chert nodules within beds; many bedding surfaces fucoidal; 
lower part weathers thin bedded with shaly partings; somewhat 
vuggy; Streptelasma (solitary coral} coromon 
Dolomite, similar to above but slightly argillaceous, slightly less 
fucoidal and a little thinner bedded (3 11 - 511 ) with a few thin, 
shale partings; no vugs; less shaly than normal 
Dolomite, buff, argillaceous, fucoidal, chalky to very finely crystal-
line; thin bedded with red-brown shale partings; prominent shale 
parting at base which makes reentrant where weathered; Streptel-
~ present 
Nachusa Formati.on- Dolomite, vihitish weathering, medium crystalline, dense, 
smooth-faced; bottom contact very irregular with chert layer; 
fucoidal 
Thickness 
7' on 
5' o" 
141 611 
51 711 
0 1 1 11 
1 1 411 
91 6" 
31 10 11 
1' 1 11 
0 1 3" 
0.0 47.0 
0.2 47.2 
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Dolomite, blue-gray to buff, finely crystalline, dense to finely 
porous, cherty, very fucoidal, massive with rough, pitted 
face and rare greenish-brown shale films; Streptelasma 
common 
Dolomite, yellow-buff, argillaceous, chalky to very finely crys-
talline, laminated, massi v.e with smooth face and weak red-
brown shale films; locally contains scattered buff 11mud 
flakes" which stand out on the weathered surface; vugs in 
lower 911 and silicified Tetradium (colonial coral) at base 
Dolomite, blue-gray to buff, finely crystalline, dense to .finely 
porous, fucoidal, some chert, massive with rough, pitted face, 
lower contact · is very sharp and marked by prominent bedding 
break; 311 silicified Opikina (brachiopod) coquina 2' 811 below 
top that also c~ntains some silicified Streptelasma; other 
similar zones are scattered through the unit 
Dolomite, gray-blue with carbonaceous streaks, weathers buff 
streaked lvi th brovm, argillaceous, finely crystalline, dense, 
thick bedded, smooth-faced with a few brown-red to blue shale 
films; bedding surfaces locally .fucoidal, sparsely fossiliferous; 
("Red shale unit 11 ). Base of quarry 
Leave Stop 10. CONTINUE AHEAD (north). 
CURVE LEFT (west) on Russell Street. 
51 5" 
3' o" ' 
61 311 
0.25 47.45 STOP: 1-way.· T-road intersection. TURN LEFT (south) on Blackhawk 
Avenue. 
0.35 47.8 CAUTION. Y-intersection. CONTINUE AHEAD (west) on Illinois Route 
75 West. 
0.05 47.85 CAUTION. Crossroad. TURN RIGHT (north) at entrance to Macktown 
Forest Preserve. A stone tradini post which was erected on this 
property in 1846 is still standing. In addition, the preserve con-
tains the Stephen Mack Museum built in 1850 and furnished with 
authentic antiques of that period. 
Stop 2. 
.Stop 4. 
END OF TRIP 
DRIVE CAREFULLY -- COME BACK AGAIN 
Property Owners 
Larson Brothers Sand and Gravel, Inc., 1822 So. 5th Street, Rockford, IL 61108 
William E. Cannell, Box 19, Rockton, IL 61072 The owner lives in the farmhome 
to the south of the quarry at the intersection of Rockton and Prairie Roads. 
Stop 10. Hilliam w. Keefer, Old River Road, Rockton, IL 61072 
home immediately adjacent to the lime kiln. 
The owner lives in the 
PLEISTOCENE GLACIATIONS IN ILLINOIS 
Origin of the Glaciers 
During the past million years or so, the period of time called the 
Pleistocene Epoch, most of the northern hemisphere above the 50th parallel has 
been r epeatedly covered by glac al ice. Ice sheets formed in sub-arctic regions 
four different times and spread outward until they covered the northern parts 
of Europe and North America · n North America the four glaciations, in order 
of occurrence from the oldest to the youngest, are called the Nebraskan, Kansan, 
Illinoian, and Wisconsinan Stages of the Pleisto,ene Epoch. The limits and 
times of the ice movement 1n Illinois are illustrated in the following pages 
by several figures. 
The North American ice sheets developed during periods when the mean 
annua temperature was perhaps 4° to 7° C (7° to 13° F) cooler than it is now 
and winter snows did not completely melt during the summers. Because the cooler 
periods lasted tens of thousands of years, thick masses of snow and ice accumu-
lated to form glaciers. As the ice thickened the great weight of the ice and 
snow caused them to flow outward at their margins, often for hundreds of miles. 
As t~e ice sheets expanded, the areas in which snow accumulated probably also 
incr ased in extent. 
Tongues of ice, called lobes, flowed southward from the Canadian 
centers near Hudson Bay and converged in the central lowland between the Appa-
lachian and Rocky Mountains There the glaciers made their farthest advances 
t< t he south. The sketch below shows several centers of flow, the general 
di ·ect:ons of flow from the centers, and the southern extent of glaciation. 
Because Illinois lies entirely in the central lowland, it has been invaded by 
gla iers from every center 
Effects of Glaciation 
Pleistocene glaciers and the waters melting from them changed the 
landscapes they covered. The glaciers scraped and smeared the landforms they 
overrode, leveling and filling many of the minor 
valleys and even some of the larger ones. Moving 
ice carried colossal amounts of rock and earth, 
for much of what the glaciers wore off the ground 
was kneaded into the moving ice and carr~ed along, 
often for hundreds of mile8. 
The continual floods released by melting 
ice entrenched new drainageways, deepened old ones, 
and then partly refilled both with sediments as 
great quant1ties of rock and earth were carried 
beyond the glacier fronts. According to some 
estimates, the amount of water drawn from the sea 
and changed into ice during a glaciation was 
probably enough to lower sea level more than 300 
feet below present level. Consequently, the 
melting of a continental ice sheet provided a 
tremendous volume of water that eroded and trans-
ported sediments. 
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In most of Illinois, then, glacial and meltwater deposits buried the 
old rock-ribbed, low, hill-and-valley terrain and created the flatter landforms 
of our prairies. The mantle of soil material and the deposits of gravel, sand. 
and clay left by the glaciers over about 90 percent of the state have been of 
incalculable value to Illinois residents. 
Glacial Deposits 
The deposits of earth and rock materials moved by a glacier and 
deposited in the area once covered by the glacier are collectively called 
drift. Drift that is ice-laid is called till. Water-laid drift is called 
outwash. 
Till is deposited when a glacier melts and the rock material it 
carries is dropped. Because this sediment is not moved much by water, a till 
is unsorted, containing particles of different sizes and compositions. It is 
also unstratified (unlayered). A till may contain materials ranging in size 
from microscopic clay particles to large boulders. Most tills in Illinois are 
pebbly clays with only a few boulders. 
Tills may be deposited as end moraines, the arc-shaped ridges that 
pile up along the glacier edges where the flowing ice is melting as fast as it 
moves forward. Till also may be deposited as ground moraines, or till plains, 
which are gently undulating sheets deposited when the ice front melts back, or 
retreats. Deposits of till identify areas once covered by glaciers. North-
eastern Illinois has many alternating ridges and plains, which are the succes-
sion of end moraines and till plains deposited by the Wisconsinan glacier. 
Sorted and stratified sediment deposited by water melting from the 
glacier is called outwash. Outwash is bedded, or layered, because the flow of 
water that deposited it varied in gradient, volume, velocity, and direction. 
As a meltwater stream washes the rock materials along, it sorts them by size--
the fine sands, silts, and clays are carried farther downstream than the coarser 
gravels and cobbles. Typical Pleistocene outwash in Illinois is in multilayered 
beds of clays, silts, sands, and gravels that look much like modern stream 
deposits. 
Outwash deposits are found not only in the area covered by the ice 
field but sometimes far beyond it. Meltwater streams ran off the top of the 
glacier, in crevices in the ice, and under the ice. In some places, the cobble-
gravel-sand filling of the bed of a stream that flowed in the ice is preserved 
as a sinuous ridge called an esker. Cone-shaped mounds of coarse outwash, 
called kames, were formed where meltwater plunged through crevasses in the ice 
or into ponds along the edge of the glacier. 
The finest outwash sediments, the clays and silts, formed bedded 
deposits in the ponds and lakes that filled glacier-dammed stream valleys, the 
sags of the till plains, and some low, moraine-diked till plains. Meltwater 
streams that entered a lake quickly lost speed and almost immediately dropped 
the sands and gravels they carried, forming deltas at the edge of the lake. 
Very fine sand and silts were moved across the lake bottom by wind-generated 
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currents, and the clays, which stayed in suspension longest, slowly settled 
out and accumulated with them. 
Along the ice front, meltwater ran off in innumerable shifting and 
short-lived streams that laid down a broad, flat blanket of outwash that formed 
an outwash plain. Outwash was also carried away from the glacier in valleys 
cut by floods of meltwater. The Mississippi, Illinois, and Ohio Rivers occupy 
valleys that were major channels for meltwaters and were greatly widened and 
deepened during times of the greatest meltwater floods. When the floods waned, 
these valleys were partly filled with outwash far beyond the ice margins. Such 
outwash deposits, largely sand and gravel, are known as valley trains. Valley 
trains may be both extensive and thick deposits. For instance, the long valley 
train of the Mississippi Valley is locally as much as 200 feet thick. 
Loess and Soils 
One of the most widespread sediments resulting from glaciation was 
carried not by ice or water but by wind. Loess is the name given to such 
deposits of windblown silt and clay. The silt was blown from the valley trains 
on the floodplains. Most loess deposition occurred in the fall and winter 
seasons when low temperatures caused meltwater floods to abate, exposing the 
surfaces of the valley trains and permitting them to dry out. During Pleisto-
cene time, as now, west winds prevailed, and the loess deposits are thickest 
on the east sides of the source valleys. The loess thins rapidly away from 
the valleys but extends over almost all the state. 
Each Pleistocene glaciation was followed by an interglacial stage 
that began when the climate warmed enough to melt the glaciers and their snow-
fields. During these warmer intervals, when the climate was similar to that 
of today, drift and loess surfaces were exposed to weather and the activities 
of living things. Consequently, over most of the glaciated terrain, soils 
developed on the Pleistocene deposits and altered their composition, color, 
and texture. Such soils were generally destroyed by later glacial advances, 
but those that survive serve as keys to the identity of the beds and are 
evidence of the passage of a long interval of time. 
Glaciation in a Small Illinois Region 
The following diagrams show how a continental ice sheet might have 
looked as it moved across a small region in Illinois. They illustrate how it 
could change the old terrain and create a landscape like the one we live on. 
To visualize how these glaciers looked, geologists study the landforms and 
materials left in the glaciated regions and also the present-day mountain 
glaciers and polar ice caps. 
The block of land in the diagrams is several miles wide and about 10 
miles long. The vertical scale is exaggerated--layers of material are drawn 
thicker and landforms higher than they ought to be so that they can be easily 
seen. 
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1. The Region Before Glaciation - Like most of Illinois, the region illustrated is under-
lain by almost flat-lying beds of sedimentary rocks--layers of sandstone ( ~~:.~·),limestone 
(£I::), and shale ( - -). Millions of years of erosion have planed down the bedrock (BR), 
creating a terrain of low uplands and shallow valleys. A residual soil weathered from local 
rock debris covers the area but is too thin to be shown in the drawing. The streams illus-
trated here flow westward and the one on the right flows into the other at a point beyond 
the diagram. 
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2. The Glacier Advances Southward - As the glacier (G) spreads out from its snowfield, it 
scours (SC) the soil and rock surface and quarries (Q)--pushes and plucks up--chunks of bed-
rock. 'lhese materials are mixed into the ice and make up the glacier's "load." Where 
roughnesses in the terrain slow or stop flow (F), the ice "current" slides up over the 
blocked ice on innumerable shear planes (S). Shearing mixes the load very thoroughly. As 
the glacier spreads, long cracks called "crevasses" (C) open parallel to the direction of 
ice flow. The glacier melts as it flows forward, and its meltwater erodes the terrain in 
front of the lee, deepening (D) some old valleys before the ice covers them. Meltwater 
washes away some of the load freed by melting and deposits it on the outwash plain (OP). 
The advancing glacier overrides its outwash and in places scours much of it up again. The 
glacier may be 5000 or so feet thick , except near its margin. Its ice front advances per-
haps as much as a third of a mile per year. 
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3. The Glacier Deposits an End Moraine - After the glacier adyanced across the area, the 
climate warmed and the ice began to melt as fast as it advanced. The ice front (IF) is now 
stationary, or fluctuating in a narrow area, and the glacier is depositing an end moraine. 
As the top of the glacier melts, some of the sediment that was mixed in the ice accumu-
lates on top of the glacier. Some is carried by meltwater onto the sloping ice front (IF) 
and out onto the plain beyond. Some of the debris slips down the ice front in a mudflow (FL). 
Meltwater runs through the ice in a crevasse (C). A superglacial stream (SS) drains the top 
of the ice, forming an outwash fan (OF). Moving ice has overridden an immobile part of the 
front on a shear plane (8). All but the top of a block of ice (B) is buried by outwash (0). 
Sediment from the melted ice of the previous advance (figure 2) was left as a till layer 
(T), part of which forms the till plain .(TP). A shallow, marshy lake (L) fills a low place 
in the plain. Although largely filled with drift, the valley (V) remained a low spot in the 
terrain. As soon as its ice cover melted, meltwater drained down the valley, cutting it 
deeper. Later, outwash partly refilled the valley--the outwash deposit is called a valley 
train (VT). Wind blows dust (DT) off the dry floodplain. The dust will form a loess deposit 
when it settles. 
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4. The Region after Glaciation - The climate has warmed even more, the whole ice sheet has 
melted, and the glaciation has ended. The end moraine (EM) is a low, broad ridge between the 
outwash plain (OP) and till plains (TP). Run-off from rains cuts stream valleys into its 
slopes. A stream goes through the end moraine along the channel cut by the meltwater that 
ran out of the crevasse in the glacier. 
Slopewash and vegetation are filling the shallow lake. The collapse of outwash into the 
cavity left by the ice block's melting has made a kettle (K). The outwash that filled a 
tunnel draining under the glacier is preserved in an esker (E). The hill of outwash left 
where meltwater dumped sand and gravel into a crevasse or other depression in the glacier or 
at its edge is a kame (KM). A few feet of loess covers the entire area but cannot be shown 
at this scale. 
STAGE 
HOLOCENE 
WISCONSINAN 
(4th glacial) 
SANGAMONIAN 
(3rd interglacial) 
ILLINOIAN 
(3rd glacial) 
YARMOUTIIIAN 
(2nd interglacial} 
KANSAN 
(2nd glacial) 
AFTONIAN 
(1st interglacial} 
NEBRASKAN 
(1st glacial) 
TIME TABLE OF PLEISTOCENE GLACIATION 
SUBSTAGE 
Years 
Before Present 
7,000 
Valderan 
- 11,000 
Twocreekan 
- 12,500 
Woodfordian 
- 22,000 
Farmdalian 
- 28,000 
Altonian 
75,000 
175,000 
Jubileean 
Monic an 
Liman 
300,000 
600,000 
700,000 
900,000 
NATURE OF DEPOSITS 
Soil, youthful profile 
of weathering, lake 
and river deposits, 
dunes, peat 
Outwash, lake deposits 
Peat and alluvium 
Drift, loess, dunes, 
lake deposits 
Soil, silt, and peat 
Drift, loess 
Soil, mature profile 
of weathering 
Drift, loess 
Drift, loess 
Drift, loess 
Soil, mature profile 
of weathering 
Drift, loess 
Soil, mature profile 
of weathering 
Drift 
1,200,000 or more 
. 
SPECIAL FEATURES 
Outwash along 
Mississippi Valley 
Ice withdrawal, erosion 
Glaciation; building of 
many moraines as far 
south as Shelbyville; 
extensive valley trains, 
outwash plains, and lakes 
Ice withdrawal, weathering 
and erosion 
Glaciation in northern 
Illinois, valley trains 
along major rivers 
Glaciers from northeast 
at maximum reached 
Mississippi River and 
nearly to southern tip 
of Illinois 
Glaciers from northeast 
and northwest covered 
much of state 
Glaciers from northwest 
invaded western Illinois 
(Illinois State Geological Survey, 1973) 
SEQUENCE OF GLACIATIONS AND INTERGLACIAL 
DRAINAGE IN ILLINOIS 
I. 
NEBRASKAN 
inferred glacial I imit 
LIMAN 
glacial advance 
ALTON IAN 
glacial advance 
AFTON IAN 
major drainage 
MONICAN 
glacial advance 
WOODFORD IAN 
glacial advance 
KANSAN 
inferred glacial limits 
JUBILEEAN 
g I acial advance 
WOODFORDIAN 
Valpara iso ice and 
Kankakee Flood 
YARMOUTH IAN 
major drainage 
SANGAMONIAN 
major drainage 
VALDERAN 
drainage 
(From Willman and Frye, "Pleistocene Stratigraphy of Illinois, 11 ISGS Bull. 94, 
fig. 5. 1970.) 
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~Till plain 
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TERTIARY 
CRETACEOUS 
PENNSYLVANIAN 
Bond and Mattoon Formations 
Includes narrow belts of 
older formations a long 
La Salle Anticline 
PENNSYLVANIAN 
Car bon dale and Modesto Formations 
PENNSYLVANIAN 
Caseyville, Abbott, and Spoon 
Formations 
MISSISSIPPiAN 
Includes Devonian in 
Hardin County 
D~VONIAN 
Includes Silurian in Douglas, 
Champaign, and western 
Rock Island Counties 
SILURIAN 
Includes Ordovician and Devonian in Calhoun, 
Greene, and Jersey Counties 
ORDOVICIAN 
CAMBRIAN 
0 Des Plaines Complex- Ordovician to Pennsylvanian 
~Fault 
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